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Research
AbstrACt
Objective To assess the association between 
acculturation and body weight status among internal 
migrant children in China.
Design, setting and participants A cross-sectional 
study was conducted among 1154 pairs of migrant 
children aged 11–17 years and their primary caregivers in 
Guangzhou, China, from April to May 2016.
Measures Migrant children’s body weight status was 
measured by body mass index. Acculturation was 
measured by a questionnaire, developed and validated 
by the research team. The questionnaire had three 
dimensions with five factors, namely language, social 
interaction, custom, dressing and diet. Social anxiety 
was measured by Social Anxiety Scale for Children. Food 
intake was measured by the food frequency table that 
was developed from a previous study. Logistic regression 
was performed to examine the association between 
acculturation and overweight/obesity while controlling 
for migrant children’s and their caregivers’ demographic 
characteristics, children’s social anxiety and food intake.
results Seventy-six out of 1154 (6.6%) migrant children 
were overweight, and 36 (3.1%) were obese. The overall 
prevalence of overweight/obesity was 12.5% in boys, 
and 6.1% in girls (p<0.001), respectively. The mean 
scores of acculturation were 41.8 (SD=14.6). Migrant 
children had the highest level of acculturation in the 
aspect of dressing (mean=61.7, SD=16.6), followed 
by language (mean=47.9, SD=22.3), diet (mean=45.0, 
SD=18.5), social interaction (mean=42.4, SD=21.3) 
and custom (mean=27.6, SD=19.2). After controlling 
for confounding factors, the levels of acculturation 
was negatively associated with overweight/obesity 
(adjusted OR (aOR)=0.98, 95% CI 0.97 to 1.00, p=0.030). 
Furthermore, migrant children who had urban-to-urban 
migrant caregivers were more likely to be overweight/
obese (aOR=2.07, 95% CI 1.16 to 3.69, p=0.014) than 
their counterparts living with rural-to-urban migrant 
caregivers.
Conclusions The low levels of acculturation was 
associated with overweight/obesity among migrant 
children in Guangzhou, China. Promoting healthy 
acculturation and social campaign on healthy body weight 
may help prevent childhood overweight/obesity. Young 
migrant children, boys and children living with urban-to-
urban migrant caregivers should be the target subgroups.
IntrODuCtIOn 
With the rapid urbanisation and economic 
reform in China, internal migration has been 
accelerated since the late 1950s.1 2 Under the 
permanent household registration (hukou) 
system in China, resident status is catego-
rised as rural and urban residency. Due to the 
unbalanced economic development across 
regions in China, residents move across 
the country for a better life3 and form the 
247 million (18%) internal migrant popu-
lation (2015), and the majority of them are 
rural-to-urban migrants.4 Under the hukou 
system, the migration process creates social, 
economic and cultural challenges and 
barriers to internal migrant population.2 
For instance, internal migrants have limited 
access to the local education, public health 
service and social welfare, which are provided 
for local residents by governments.2 
Internal migrant children are generated by 
tailing with their caregivers who migrated from 
developing areas to relatively developed areas 
within China.5 They are a critical subgroup 
of the migrants and experience significant 
socioeconomic and cultural changes and 
challenges.5 Chinese census data showed that 
internal migrant children aged 0–17 years old 
had increased from 2.45 million in 2000 to 
strengths and limitations of this study
 ► This study controlled mental health, dietary and pri-
mary caregivers’ migrant background to assess the 
relationship between acculturation and overweight/
obesity among internal migrant children in a metro-
politan area in China.
 ► One of the first efforts to link acculturation and child-
hood obesity among migrants in China.
 ► Self-reported data were used to calculate the body 
weight status, which may have recall bias and re-
porting bias.
 ► Association, instead of causality, was examined.
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35.81 million in 2010, accounted for 12.84% of children 
in China.6 7 Under the hukou system, internal migrant 
children were defined as those younger than 18 years old 
and living in a place, rather than registered permanent 
residence for at least 6 months.2 6
Worldwide, childhood obesity is an emerging public 
health concern, because it has been proven as a signifi-
cantly early life risk factor for adult obesity and chronic 
diseases.8 9 Based on a systematic analysis of the data 
from 188 countries and 21 regions, the prevalence of 
overweight and obesity in developing countries has 
increased from 8.1% to 12.9% for boys and from 8.4% 
to 13.4% for girls from 1980 to 2013, while the preva-
lence in developed countries has grown up from 16.9% 
to 23.8% and from 16.2% to 22.6% for boys and girls, 
respectively.10 There also have been sustained increases 
in the rate of overweight/obesity among children aged 
7–18 years old in China from 2000 to 2014, especially 
for boys, rising from 15.68% to 28.19% and from 5.88% 
to 20.26% in urban and rural areas, respectively.11 
However, the body weight status among children varies 
across regions in China. In general, southern China has 
a lower prevalence of overweight/obesity than other 
regions.12 Guangzhou, as a metropolis in southern 
China, had the lower body mass index (BMI) (19.3) 
among children than other regions like Shanghai (21.0) 
and Beijing (21.5).11 13
The spatial disparity in childhood overweight and 
obesity has also been observed among internal migrant 
children. A study in Guangzhou showed the prevalence 
of overweight/obesity among migrant children aged 
5–12 years was 14.3% in 2014,14 which was lower than 
figures found among migrant children in Shanghai 
(21.1%).15 This healthy body weight may be explained 
by local geographical environment and life habits that 
have formed throughout its long history, including diet, 
language and custom.13 16 17 For instance, the traditional 
Cantonese diet is relatively healthy compared with the 
diet in most regions of China,18 and the diet in Guang-
zhou is characterised by manifold styles from throughout 
China and other countries. Besides, language may play 
an important role to lead to body weight changes among 
migrant children via affecting life habits and social 
interaction.19
The trend of migrant children’s body weight status in 
China was scanty due to limited available data. However, 
in high-income countries, immigrant children were 
susceptible to childhood obesity with an increasing risk 
over recent years.20 21 The increasing burden of obesity 
among immigrant children has been considered to be 
results of changes in environmental and socioeconomic 
factors, as well as exposure to obesity-related risk factors 
during and after resettlement in new obesogenic envi-
ronments and adaptation to unhealthy behaviours, such 
as intake of high-calorie food, insufficient exercise and 
sedentariness.14 22 Among these reasons, the change of 
environmental factors plays a vital role in body weight, 
mediated by energy imbalance and lifestyle changes.23 24
Acculturation, as a multifaceted concept, reflects the 
overall adaptation to a new society when contacting with 
individuals and groups from another culture, including 
the complex and dynamic nature of cultural identity, social 
connection and preferences in the residence culture (eg, 
language, history, foods and holiday).25 26 Particularly, 
during the migration, the change of environment and 
adaptation process may influence their diet, physical 
activity and other life behaviours, which may further be 
bidirectionally associated with health status. On the one 
hand, it may contribute to overweight and obesity among 
migrant children when they formed bonds with natives 
and adapt to the obesogenic dietary, behaviours and 
environment in a receiving society.22 On the other hand, 
migration into the healthy environment may reduce the 
risk of being overweight or obese. As a study showed that 
the acculturated parents of migrant children were aware 
of the health issues associated with obesity as received 
local attitudes and practices of a healthy lifestyle in main 
society.27
In the current study, inconsistent associations between 
acculturation and childhood obesity among children of 
immigrants have been reported. For instance, previous 
literature reported that high levels of acculturation was 
related to high BMI among adolescents, particularly 
among immigrant children from developing countries 
to developed countries.22 28 Jennifer and Baker found 
that immigrant children with low degrees of accultura-
tion were likely to gain weight.29 30 Moreover, there was 
also research demonstrating no significant relationship 
between acculturation and body weight among immi-
grant children in the USA.31 No consistent acculturation 
measure was used in related studies. For example, Liu 
and colleagues22 used generation status and language 
preference as measures. Another study measured accul-
turation by Child Short Acculturation Scale for Hispanics, 
including language, media and ethnic social relations.30 
Moreover, these inconsistent results were also explained 
by the complication of forming cultural values among 
different study populations. For example, children with 
various age could have notable differences in the self-eval-
uation of body image across culture, as well as the views 
of acculturation might vary person to person who had 
different cultural background.32
Another limitation in previous studies was assessing 
the association between acculturation and obesity 
among immigrant children by only controlling for 
basic demographic characteristics and food intake.33 34 
However, other factors, such as the number of children 
in a family,35 mental health36–38 and the environmental, 
socioeconomic, cultural and behavioural difference 
between sending and receiving communities39 were 
also related to acculturation and obesity and should 
be considered as confounding factors. For instance, 
previous studies showed that social anxiety had complex 
relationships with acculturation38 and it was associated 
with high BMI.40 The number of children in family 
might influence the concerns and supervision from 
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parents, which might further effect on their adaptation 
in a new society.35
Therefore, the aim of the study was to investigate the 
association between acculturation and body weight status 




This cross-sectional study was conducted from April to May 
2016 at six private junior high schools funded by social 
organisations in Tianhe and Baiyun Districts, Guangzhou, 
China. Guangzhou is the capital city of Guangdong Prov-
ince that is the primary destination of internal migrants 
in China and has hosted more than 0.6 million migrant 
children by 2016.6 41 Under the hukou system in China, 
migrant children without hukou are widely excluded from 
accessing public schools in receiving cities. The majority 
of them have to attend private schools instead. In Guang-
zhou, private schools are mainly gathered in Tianhe and 
Baiyun districts. Therefore, using purposive sampling 
method, we chose three private junior high schools 
with large numbers of migrant students in each district, 
respectively.
study participants
The study participants were children who were studying 
in grades 7–8 at one of the six private junior high schools 
and met the following criteria: (1) do not have hukou 
in Guangzhou and have lived in Guangzhou for at least 
6 months; (2) aged under 18 years old; (3) at least one 
of their parents does not have hukou in Guangzhou; and 
(4) the informed consent was signed by child’s primary 
caregivers.
Participants involvement and data collection
In this study, a self-administered questionnaire was devel-
oped by the research team after a literature review and 
a preliminary survey, and then given to migrant chil-
dren and their primary caregivers. Migrant children 
completed the survey under the guidance of investiga-
tors, while they were also trained by the investigators 
to take the caregivers’ questionnaires home and help 
their primary caregivers finish them. After collecting 
the questionnaires, investigators would check carefully 
and contact the primary caregivers timely when they 
found important missing data. Investigators received 
standardised training by the research team, and quality 
control was implemented during data collection. If 
participants had any questions about their result, they 
would receive feedback.
ethics statement
Written informed consents were obtained from all chil-
dren’s caregivers.
MeAsureMents
Children’s body weight status
Body weight status was measured by the BMI based on 
self-reported weight and height, while the BMI was calcu-
lated by the weight divided by the square of height (kg/
m2). Migrant children’s overweight and obesity were 
defined based on the norm established by the working 
group on obesity in China (WGOC).42 This WGOC norm 
uses the 85th percentile and the 95th percentile of BMI 
within each age–gender subgroup of Chinese children as 
cut-off points to define overweight and obesity, respec-
tively (online supplementary appendix table A-1). Over-
weight is defined as having BMI greater than or equal to 
85th percentile and lower than 95th percentile of BMI 
within each gender–age subgroup. Obesity is defined as 
having BMI greater than or equal to 95th percentile of 
BMI within each gender–age subgroup. This definition is 
analogous to Centers for Disease Control and Prevention 
growth charts in the USA, which was revised from WHO/
NCHS (the US National Center for Health Statistics) stan-
dard.22 43
Children’s acculturation
Acculturation in this study was measured by a brief, 
age-appropriate and multidimensional questionnaire 
developed by the research team.32 44–47 The acculturation 
scale for migrant children included 12 items, which were 
primitively summarised into three dimensions. That is, 
language (four items), social interaction (two items) and 
preferences in life (six items). Preferences in life further 
included three factors, namely custom (two items), 
dressing (two items) and diet (two items). The response 
to each item was assigned a score according to the level 
of acculturation from maintenance of original culture to 
maintenance of the host culture. Second, the factor anal-
ysis generated five factors from original items, namely 
language, social interaction, custom, dressing and diet 
(online supplementary appendix table A-2). Meanwhile, 
five factor scores were weighed by the percent of variance 
and added up to estimate the dimension scores and the 
acculturation score. Finally, the scores were further trans-
formed into a 0–100 scale by the min–max normalisation 
and percentage method, whereby 0 points represented 
the lowest level of acculturation and 100 points were 
optimum. In this study, the reliability test of the overall 
scale showed the Cronbach’s alpha of 0.70. Table 1 
showed the acculturation scale for migrant children.
Confounding factors
Demographic characteristics
In this study, the demographic characteristics of migrant 
children and their caregivers included: (1) children’s 
gender, age, years of residence in Guangzhou; (2) care-
givers’ education and type of migration (rural-to-urban 
migration and urban-to-urban migration), household 
monthly income per person and number of children 
in the family. Children’s age were collected as concrete 
years old and further divided into two groups (11–13 and 
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14–17 years old) based on the mean value (mean=13.8, 
SD=0.9). The 14 years old is also used as the cut-off point 
for children and adolescents in China.48 Household 
monthly income per person was defined as a continuous 
variable and further divided into four categories by the 
quartiles (≤3500 RMB, 3501–5000 RMB, 5001–8000 RMB 
and ≥8001 RMB).
Children’s social anxiety
The social anxiety in our survey was measured by Social 
Anxiety Scale for Children (SASC).49 This scale included 
10 items yielding two dimensions, including fear of nega-
tive evaluation and social avoidance and distress. The 
response to each item was recorded using a three-point 
scale from 0 to 2, with potential scores ranging from 0 
to 20. Higher scores represented better mental status 
in the corresponding psychosocial issues. SASC showed 
the good psychometric properties with Cronbach’s alpha 
of 0.79 among children in China.50 In our study, SASC 
demonstrated the Cronbach’s alpha of 0.82.
Food intake
To measure the status of food intake, we used the food 
frequency table that was developed from the study of 
dietary factors and endometrial cancer in China.51 The 
respondents’ food intake was measured by counting 
their consumption frequency on 30 foods, which were 
categorised into four major food groups based on the 
dietary nutritional perspective: (1) carbohydrate-based 
food (eg, rice and noodles); (2) animal food (eg, meat, 
fish and egg); (3) milk, beans and products; and (4) vege-
tables and fruits. For each food item, participants were 
asked about how often they ate the food during the past 
1 month (0=never or less once a month, 1=once or twice 
Table 1 The acculturation scale for migrant children in Guangzhou, China, in 2016*
Dimension Factor Item Valuation
Language
(Cronbach’s alpha=0.81)
Language (1) Can you understand Cantonese? 1=don't understand completely; 
2=understand partly; 
3=understand mostly; 4=fully understand.
(2) How about do you speak 
Cantonese?
1=can’t; 2=not well; 3=better;
4=fluently.
(3) Did you watch Cantonese TV 
show?
1=never; 2=once in a while; 
3=sometimes; 4=often.
4) Did you listen to the Cantonese 
songs?




Social interaction (1) Where did your good friends come 
from?
1=most of them were non-local friends; 
2=half were non-local friends and half 
were local friends; 3=most of them were 
local friends.
(2) If it is up to you, where do you 
hope your classmates come from?
Preferences in life
(Cronbach’s alpha=0.52)
Custom (1) If it is up to you, would you like 
to go to hometown for the Spring 
Festival?
1=yes, I would; 2=it doesn't matter; 
3=no, I would not.
(2) If it is up to you, do you hope how 
to spend the Spring Festival?
1=completely in way of hometown; 
2=most of way like hometown; 3=half like 
hometown and half like Guangzhou; 
4=most of way like Guangzhou; 
5=completely in way of Guangzhou.
Dressing (1) Compared with your hometown, 
do you think people’s dressing in 
Guangzhou is good looking?
1=not good looking; 2=no difference/
unaware; 3=good looking.
(2) If it’s up to you, what kind of 
dressing do you wear?
1=completely in way of hometown; 
2=most of way like hometown; 3=half like 
hometown and half like Guangzhou; 
4=most of way like Guangzhou; 
5=completely in way of Guangzhou.
Diet (1) What kind of food do you usually 
eat?
1=all dishes like hometown; 2=most of 
dishes like hometown; 3=half like 
hometown and half like Guangzhou; 
4=most of dishes like Guangzhou; 
5=all dishes like Guangzhou.
(2) What kind of dishes do you like? 1=hometown dishes; 2=local dishes; 
3=foreigner dishes.
*The Cronbach’s alpha of reliability analysis on the acculturation scale for children was 0.70.
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a month, 2=once a week, 3=2–5 times a week, 4=once a 
day, 5=more than twice a day). Then, each item score was 
added to get the score of each food group, while high 
scores represented high levels of consumption on corre-
sponding food category.
statistical analysis
The statistical analysis was performed using IBM SPSS 
V.20.0. The categorical and numerical variables were 
described by frequency, proportion, mean and SD, respec-
tively. χ2 test, rank sum test or independent samples t-test 
were used for comparisons between overweight or obese 
migrant children and normal weight migrant children. 
Paired samples t-test with Bonferroni correction was used 
to pairwise compare among scores of three dimensions/
five factors of acculturation. Bivariate and multivariate 
logistic regression analysis were performed to examine 
the association between acculturation and overweight/
obesity among migrant children while controlling for 
demographic characteristics of migrant children and 
their caregivers, children’s social anxiety and four catego-
ries of food intake. The interaction between acculturation 
and the demographic characteristics (including migrant 
children’s gender and caregiver’s type of migration) was 
also taken into consideration in the model. Crude ORs, 
adjusted ORs (aOR), 95% CIs and p value were calculated 
to present the association between acculturation and 
overweight/obesity.
results
Characteristics of migrant children and their primary 
caregivers
There were 1199 pairs of eligible migrant students and 
their primary caregivers participating in the survey, but 
45 (3.8%) migrant students were excluded due to not 
reporting height and weight. Finally, we included 1154 
(96.2%) pairs of participants and their caregivers in this 
study.
Table 2 showed 112 (9.7%) migrant children were over-
weight/obesity (BMI: mean=25.0, SD=3.0), including 
76 (6.6%) were overweight and 36 (3.1%) were obese. 
The average age of migrant children was 13.7 (SD=0.9) 
years old. There were statistically differences in the preva-
lence of childhood overweight/obesity between different 
subgroups of gender, age and caregivers’ type of migra-
tion, respectively (p<0.05). There were 12.5% (81/647) 
of boys and 6.1% (31/507) of girls being overweight and 
obese. Children who were 13 years or younger had a higher 
prevalence of overweight/obesity (13.9%, 66/476) than 
those aged 14 years and over (6.8%, 46/678). Further-
more, the prevalence of overweight/obesity was higher 
among migrant children whose primary caregivers with 
urban-to-urban migration background (14.6%, 83/955) 
than those living with caregivers with rural-to-urban 
migration (8.7%, 27/185).
Acculturation status of migrant children
Table 3 presented the acculturation score and scores of each 
dimension and each factor. Among all migrant children, 
the average acculturation score was 41.8 (SD=14.6) out of 
100. There were no statistically differences in accultura-
tion and scores of dimensions and factors of acculturation 
between overweight/obese migrant children and normal 
weight migrant children (p=0.067). Among all migrant 
children, the scores of language (mean difference=5.5, 
SD=30.6) and preferences in life (mean difference=4.9, 
SD=25.4) were significantly higher than the score of 
social interaction (p<0.001). In terms of factor scores, 
migrant children had the highest level of acculturation 
in the aspect of dressing (mean=61.7, SD=16.6), followed 
by language (mean=47.9, SD=22.3), diet (mean=45.0, 
SD=18.5), social interaction (mean=42.4, SD=21.3) and 
custom (mean=27.6, SD=19.2) (p<0.001). However, differ-
ences in scores of dimensions and factors of acculturation 
between overweight/obese migrant children and normal 
weight migrant children were not significant.
Association between children’s acculturation and overweight/
obesity
Table 4 represented the results of logistic regression 
models on the association between acculturation and 
overweight/obesity among migrant children. After 
controlling for demographic characteristics of migrant 
children and their primary caregivers, children’s social 
anxiety and food intake, the levels of acculturation 
were negatively associated with their overweight/obesity 
(aOR=0.98, 95% CI 0.97 to 1.00, p=0.030). Furthermore, 
compared with rural-to-urban migrated caregivers, care-
givers with urban-to-urban migration background were 
more likely to increase the likelihood of their children’s 
overweight/obesity (aOR=2.07, 95% CI 1.16 to 3.69, 
p=0.014).
DIsCussIOn
Childhood overweight and obesity are a major global 
public health crisis for the health and well-being of both 
children and adults.9 Migrant children face more chal-
lenges in health issues than their local counterparts.5 
The prevalence of overweight (6.6%) and obesity (3.1%) 
found in this study were lower than that among immigrant 
children in developed countries (over 10.0% and over 
15.0%).20 28 52 Internal migrant children had a lower preva-
lence of overweight/obesity than immigrant children may 
be mainly due to different diet cultures between China 
and developed countries.53 The prevalence of obesity in 
this study (3.1%) was close to that among students aged 
12–18 years (3.4%) in Guangzhou (2013),13 in which chil-
dren had lower BMI than those in other cities. However, 
the prevalence of obesity among migrants in this age 
group in other regions of China was scanty. Meanwhile, it 
is notable that China is a vast country with diversity, and 
children in various regions have different prevalence of 
obesity (girls: 0.44%–10.00% vs boys: 0.56%–21.67%).54 55 
The spatial, diet and cultural disparity within China may 
be the significant reasons of differences in obesity rates 
and need to be further explored.13 17
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In this study, the acculturation status among internal 
migrant children was not high, but the highest score 
of acculturation was observed in the aspect of dressing, 
followed by language, diet, social interaction and custom. 
As the development of modern media technique, the 
mass and abundant media has been a public educator 
and affected our attitudes in fashion, dressing and health 
exercise,56 especially among rural-to-urban children. 





Gender (n=1154), n (%)
  Male 566 (87.5) 81 (12.5) 647 (56.1)***
  Female 476 (93.9) 31 (6.1) 507 (43.9)
Age (n=1154) (years), mean±SD 13.8±0.9 13.4±0.9 13.7±0.9***
  11–13, n (%) 410 (86.1) 66 (13.9) 476 (41.2)
  14–17, n (%) 632 (93.2) 46 (6.8) 678 (58.8)
Years of residence in Guangzhou (n=1103), n (%)
  <6 238 (91.5) 22 (8.5) 260 (23.6)
  6–10 289 (91.2) 28 (8.8) 317 (28.7)
  11–16 470 (89.4) 56 (10.6) 526 (47.7)
Social Anxiety Scale for Children (n=1108), mean±SD 14.2±3.9 14.5±3.9 14.2±3.9
  Fear of negative evaluation 8.5±2.6 8.6±2.5 8.5±2.6
  Social avoidance and distress 5.7±1.9 5.9±1.8 5.7±1.9
Food intake (n=1131), mean±SD 67.1±21.9 66.4±22.5 67.0±21.0
  Carbohydrate-based food 14.9±3.7 14.5±4.1 14.9±3.7
  Animal food 29.7±13.6 29.4±14.4 29.7±13.7
  Milk, beans and products 14.0±6.9 14.3±6.8 14.1±6.9
  Vegetables and fruits 8.5±1.6 8.3±2.0 8.4±1.6
Primary caregivers’ characteristic
Caregivers’ education (n=1100), n (%)
  Primary school and below (<grade 6) 151 (92.1) 13 (7.9) 164 (14.9)
  Middle school (grades 7–9) 573 (90.5) 60 (9.5) 633 (57.5)
  High/vocational school (grades 10–12) 218 (90.0) 27 (11.0) 245 (22.3)
  Junior college and above (grade 12–) 53 (91.4) 5 (8.6) 58 (5.3)
Caregivers’ type of migration (n=1140), n (%)
  Rural-to-urban migration 872 (91.3) 83 (8.7) 955 (83.8)*
  Urban-to-urban migration 158 (85.4) 27 (14.6) 185 (16.2)
Household monthly income per person (n=1140), n (%)
  ≤3500 RMB 259 (90.9) 26 (9.1) 285 (25.0)
  3501–5000 RMB 306 (87.9) 42 (12.1) 348 (30.5)
  5001–8000 RMB 225 (90.4) 24 (9.6) 249 (21.8)
  ≥8001 RMB 240 (93.0) 18 (7.0) 258 (22.7)
Number of children in family (n=1133), n (%)
  1 121 (87.7) 17 (12.3) 138 (12.2)
  2 459 (89.6) 53 (10.4) 512 (45.2)
  ≥3 445 (92.1) 38 (7.9) 483 (42.6)
Comparison the prevalence of overweight/obesity between different subgroups of each categorical variable. *P<0.05; **p<0.01; ***p<0.001.
†BMI: mean=17.8, SD=2.1.
‡BMI: mean=25.0, SD=3.0.
BMI, body mass index.
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Language affects the communication between migrants 
and local residents, which may have a further impact on 
social interaction and enable migrant children to engage 
in activities with local children.19 However, under the 
influence of Chinese traditional culture, original culture 
has a profound impact on custom, particularly which is 
derived from some important festivals like spring festival.
Our study indicated that internal migrant children 
with higher levels of acculturation were less likely to be 
overweight/obesity than those with lower levels of accul-
turation. This finding was contrary to previous studies 
conducted in developed countries like USA, which found 
a positive correlation between the degree of acculturation 
and overweight/obesity among immigrant children.22 28 
First, different diet cultures among receiving societies 
could be a possible explanation. Guangzhou is famous 
for its healthy Cantonese diet culture18; for example, 
urban children in Guangzhou had a lower prevalence 
of overweight/obesity than their counterparts in other 
areas in China.16 Hence, in this study, migrant children 
having high levels of acculturation were more likely to 
integrate into Guangzhou’s eating environment and keep 
fitness. On the contrary, in developed countries, accul-
turated immigrant children were more likely to adapt to 
the obesogenic environment.57 However, it is notable that 
other obesity-related behaviours (eg, consumption of fast 
food and longer hours of media playing) also exist among 
children in Guangzhou and other multicultural metrop-
olis.56 Therefore, health policy and social campaign on 
healthy body weight should be advocated among migrant 
children and targeting their local counterparts. Second, 
it is noteworthy that migrant children in this study had 
high degrees of acculturation of dressing. Recent studies 
indicated that the mainstream culture’s obsession with 
thinness and beauty had a significant impact on body 
image, which was strongly connected to the weight status 
of adolescents.58 Therefore, with the propaganda of ideal 
body image in the newly emerging media, migrant chil-
dren, especially girls, could keep a low weight to pursue 
fashion and pleasing appearance.59 Third, accultura-
tion in language and social interaction both promoted 
communication with local children to attend activi-
ties together including physical activities, which would 
protect migrant children from overweight and obesity.19 
Table 3 Acculturation score and scores of dimensions and factors of acculturation among 1154 migrant children in 
Guangzhou, China, in 2016
Acculturation
Overweight/obesity, mean±SD
P1 P2No Yes Total
Acculturation 42.0±14.7 39.4±13.5 41.8±14.6 0.067 −
  Language 48.3±22.2 44.7±23.4 47.9±22.3 0.095 − 
  Social interaction 42.4±21.4 42.8±20.4 42.4±21.3 0.607 − 
  Preferences in life 47.5±14.0 45.6±12.4 47.3±13.9 0.294 − 
   Custom 27.6±19.2 27.1±18.9 27.6±19.2 0.852 − 
   Dressing 61.9±16.7 59.9±15.8 61.7±16.6 0.194 − 
   Diet 45.2±18.4 43.6±19.6 45.0±18.5 0.483 − 
  Differences between dimensions (α′=0.05/3)
   Language: social interaction 5.9±30.6 1.9±30.7 5.5±30.6 0.207 <0.001
   Language: preferences in life 0.8±26.0 −0.9±27.5 0.6±23.2 0.414 0.430
   Preferences in life: social interaction 5.1±25.5 2.8±24.6 4.9±25.4 0.390 <0.001
  Differences between factors (α′=0.05/10)
   Language: social interaction 5.9±30.6 1.9±30.7 5.5±30.6 0.207 <0.001
   Language: custom 20.6±29.5 17.6±29.8 20.3±29.6 0.222 <0.001
   Language: dressing −13.6±27.7 −15.2±28.1 −13.7±27.7 0.547 <0.001
   Language: diet 3.1±28.4 1.1±33.0 2.9±28.8 0.544 0.001
   Social interaction: custom 14.7±28.7 15.7±28.8 14.8±28.7 0.804 <0.001
   Social interaction: dressing −19.5±27.1 −17.1±25.4 −19.3±26.9 0.330 <0.001
   Social interaction: diet −2.8±28.2 −0.8±29.1 −2.6±28.3 0.546 0.003
   Custom: dressing −34.2±25.3 −32.8±25.6 −34.1±25.3 0.575 <0.001
   Custom: diet −17.5±26.6 −16.5±27.8 −17.4±26.7 0.845 <0.001
   Dressing: diet 16.7±24.8 16.3±27.4 16.6±25.1 0.761 <0.001
P1 is the significance of the comparison between overweight/obesity migrant children and normal weight migrant children.
P2 is the significance of pairwise comparisons among dimensions or factors of acculturation. Bonferroni was used to adjust α (α′) to pairwise 
compare.
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Therefore, our findings suggested that further health-re-
lated acculturation services should focus on promoting 
healthy body weight and on forming healthy views on 
body image among children. However, it is notable that 
developing a healthy body image should be highlighted 
on the healthy body weight and health consequences, 
rather than focusing on heavy children’s weight-related 
pressures and stigmatisation.58 60
Besides, our study showed that younger migrant chil-
dren aged 11–13 years had a higher prevalence of over-
weight/obesity than elder children, and boys had a higher 
prevalence of overweight/obesity than girls, which agrees 
with other research findings.23 29 Younger migrant chil-
dren may have poor self-control, especially in unhealthy 
snacking, like energy-dense and nutrient-poor foods, 
which could contribute uncompensated calories to over-
weight/obesity.24 61 Additionally, the difference of gender 
on body weight may be explained by girls paying more 
attention to pleasing appearance than boys.59 Moreover, 
migrant parents place much stricter supervision on their 
daughters than their sons50 and maybe faster to notice 
the risks of obesity for their daughters than their sons.29 
Hence, young and male migrant children should be the 
target subgroups in further research and health promo-
tion of childhood overweight and obesity.
In our study, we also found that migrant children whose 
caregivers with rural-to-urban background had a lower 
likelihood of overweight/obesity than those living with 
urban-to-urban migrant caregivers. It was pointed that 
the prevalence of overweight and obesity in adults in the 
city was higher than that in rural areas.62 Some studies 
demonstrated that parental weight status, behaviours 
and acculturation impacted children’s body weight,43 63 64 
which were associated with the culture of their caregiv-
er’s place of birth.19 Furthermore, China is a country of 
great cultural diversity, and the differences exist between 
urban and rural areas and between regions, for example, 
southern, northern, western and eastern China have very 
different cultures.17 Therefore, future research and prac-
tice should pay attention to the caregiver’s role in migrant 
childhood overweight and obesity prevention.
However, there were some limitations of the current 
study. First of all, although a self-designed multidimen-
sional scale measured acculturation with the acceptable 
Table 4 Logistic model on the association between acculturation and overweight/obesity among 1154 migrant children in 
Guangzhou, China, 2016
Variable
Model 1 Model 2
OR (95% CI) P values aOR (95% CI) P values
Acculturation 0.99 (0.98 to 1.00) 0.078 0.98 (0.97 to 1.00) 0.030
Gender
  Male (reference) 1 1
  Female 0.46 (0.30 to 0.70) <0.001 0.43 (0.25 to 0.74) 0.002
Age (years)
  11–13 (reference) 1 1
  14–17 0.45 (0.30 to 0.67) <0.001 0.41 (0.25 to 0.66) <0.001
Caregivers’ type of migration
  Rural-to-urban migration (reference) 1 1
  Urban-to-urban migration 1.80 (1.13 to 2.86) 0.014 2.07 (1.16 to 3.69) 0.014
  Years of residence in Guangzhou 1.15 (0.89 to 1.48) 0.287 1.25 (0.91 to 1.73) 0.166
  Fear of negative evaluation 1.01 (0.94 to 1.09) 0.743 0.95 (0.85 to 1.05) 0.306
  Social avoidance and distress 1.07 (0.96 to 1.20) 0.216 1.12 (0.96 to 1.30) 0.149
  Carbohydrate based food 0.97 (0.92 to 1.03) 0.298 0.95 (0.88 to 1.02) 0.145
  Animal food 1.00 (0.98 to 1.01) 0.798 0.99 (0.97 to 1.02) 0.602
  Milk to beans and products 1.01 (0.98 to 1.03) 0.749 1.02 (0.98 to 1.07) 0.312
  Vegetables and fruits 0.94 (0.84 to 1.05) 0.283 0.91 (0.78 to 1.06) 0.225
  Caregivers’ education 1.10 (0.84 to 1.44) 0.473 0.99 (0.71 to 1.38) 0.951
  Household monthly income per person 0.90 (0.75 to 1.08) 0.259 0.89 (0.71 to 1.12) 0.330
  Number of children in family 0.77 (0.58 to 1.03) 0.076 1.06 (0.74 to 1.52) 0.755
Model 1 was a bivariate logistic regression model. Model 2 was a multivariate logistic model adjusted for gender, age, years of residence in 
Guangzhou, caregivers’ education, caregivers’ type of migration, household monthly income per person, number of children in family, FNE, 
SAD and four categories of food intake.
The interaction effect between acculturation and migrant children’s gender/caregiver’s type of migration were not significant. The model with 
the interaction was not reported in the table 4.
aOR, adjusted OR; FNE, fear of negative evaluation; SAD, social avoidance and distress.
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overall Cronbach’s alpha of 0.70, two dimensions were 
having Cronbach’s alpha of 0.52 and 0.55. It indicated 
the reliability of measurement was reluctantly accepted 
but need to be further improved. Future research may 
improve the reliability of the developed acculturation 
scale by modifying some items. Second, one confounding 
factor, physical exercise, was not included in this study.28 
Children’s physical exercise included physical activities at 
school and after school. We only measured physical activ-
ities at school, but no differences between overweight/
obese and normal weight migrant children were found. 
Based on a study in Guangzhou, the variation of extra-
curricular physical activities of middle school students 
was small, and all of the students (97.25%) participated 
in extracurricular physical activities from Monday to 
Friday.65 Comprehensive measurements on exercise 
should be considered in the future. Moreover, this study 
focused on body weight status among migrant children 
in Guangzhou and did not collect data among local chil-
dren. However, figures on body weight status among local 
children in Guangzhou are scanty. Further empirical 
evidence on the difference between local and migrant 
children is needed. Finally, it was the limitation of a 
cross-sectional study that results in selection bias, recall 
bias and reporting bias based on self-reported data and 
the determination of association rather than causality.
COnClusIOns
We found that the low levels of acculturation was asso-
ciated with overweight/obesity among migrant children 
in Guangzhou, China. Also, the findings suggested that 
young migrant children, boys and children living with 
caregivers with urban-to-urban migration background 
should be the target subgroups in further research and 
health promotion of childhood overweight and obesity. 
Importantly, further healthy acculturation services and 
social campaign on healthy body weight may help prevent 
childhood overweight and obesity.
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